Differentially expressed genes in potato sprouts after potassium phosphite application by Feldman, M. et al.
Posters BIOCELL 33 (Suppl.), 2009118 BIOCELL 33 (Suppl.), 2009 119Posters
PL-P05.
A PUTATIVE NOVEL REGULATOR OF PATHOGEN-
INDUCED PLANT DEFENSES
Nota MF; Cambiagno DA; Alvarez ME
CIQUIBIC-CONICET, Dpto. Química Biológica, Fac. Ciencias 
Químicas, UNC, 5000-Córdoba, Argentina. E-mail: 
fnota@mail.fcq.unc.edu.ar
In plants and animals, the incorporation of a methyl group in the 
carbon 5 of cytosine (5mC) generates a stable epigenetic mark that 
regulates gene expression. The 5mC levels can be modified by 
environmental conditions and thus affect the responses to stress. 
We have recently demonstrated that the genome of Arabidopsis 
thaliana severely reduces the content of 5mC upon the attack of 
Pseudomonas syringae pv. tomato (Pst). Infected plants also 
display decondensation of centromeric chromatin. Pst-induced 
DNA hypomethylation occurs in the absence of DNA replication 
suggesting it may result from the action of helix-hairpin-helix 
DNA glycosylases, which mediate active DNA demethylation in 
Arabidopsis. Here we evaluate the involvement of a novel putative 
Arabidopsis DNA glycosylase, ACDI (Abnormal Chromatin 
Decondensation in Infection), in the activation of defences against 
Pst. We constructed Arabidopsis T-DNA and siRNA mutant plants 
impaired in ACDI expression, as well as ACDI over-expressing 
lines. Abnormal features of chromatin condensation and 
susceptibility to Pst were found in these plants. Our results suggest 
that this putative glycosylase may participate in the phenomena of 
Pst-induced chromatin decondensation and the regulation of biotic 
defense responses.
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METABOLIC PROFILING ANALYSIS OF POTATO WITH 
ALTERED EXPRESSION OF THE ANTIMICROBIAL 
GENE SNAKIN-1
Nahirñak V; Almasia NI; Hopp HE; Carrari F; Vazquez-Rovere C
Instituto de Biotecnología, CICVyA, INTA-Castelar. E-mail: 
vnahirnak@cnia.inta.gov.ar
Snakin-1 (StSN1) is a broad-spectrum antimicrobial cysteine-rich 
peptide isolated from Solanum tuberosum whicht was shown to be 
active against pathogens both in vitro and in vivo. We have 
previously obtained and characterized potato transgenic lines 
overexpressing or silencing StSN1 gene. Based on the enhanced 
resistance of the overexpressing lines to different pathogens, we 
decided to explore the metabolic changes undergoing in lines with 
altered expression of StSN1. To this end, we carried out metabolic 
profiling on potato leaves using a gas chromatography–mass 
spectrometry approach. For this purpose, we chose three transgenic 
lines with higher expression levels of StSN1 than wild type 
genotype, and other five with repressed levels. Using data-mining 
tools, the metabolic profiles from these experiments were analyzed 
to determine possible clusters. Integration of these data with 
previous results from transcriptional profiling analysis and 
phenotypic characterization of these lines, will allow us to deep 
into the knowledge of the in-vivo role of this gene
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THE ROLE OF CHLOROPLAST-GENERATED REACTIVE 
OXYGEN SPECIES IN THE RESPONSE TO A VIRULENT 
PATHOGEN
1; 1 2 1Zurbriggen M  Francescutti N ; Hajirezaei M ; Krapp A ; Carrillo 
1N
1 2IBR-CONICET, Rosario, Argentina. Leibniz-IPK, Gatersleben, 
Germany. E-mail: zurbriggen@ibr.gov.ar
Plants growing in their natural environment are exposed to a wide 
variety of pathogens. Upon infection they activate defence 
mechanisms including the induction of defence-associated genes 
and a localised cell death (LCD), conjointly known as the 
hypersensitive response (HR). There is a concomitant production of 
reactive oxygen species (ROS) in diverse cellular compartments 
reported to play a decisive role in the deployment and modulation of 
the HR. Transgenic tobacco plants expressing a cyanobacterial 
flavodoxin (Fld) in chloroplasts, an electron shuttle of prokaryotes 
and algae, display enhanced tolerance to several abiotic stress 
conditions by specifically preventing ROS formation in plastids. 
Fld antioxidant protection in chloroplasts also prevents the onset of 
LCD upon exposure to a non-host bacterium leaving unaffected 
other aspects of the HR. We use here Fld as a tool to probe the role of 
chloroplast generated ROS in the plant response to a virulent 
pathogen, namely P. syringae pv tabaci. Under normal irradiation 
conditions, Fld expression delays the appearance of LCD lesions 
and oxidative stress symptoms in infected leaves of transgenic 
plants in comparison to wild-type siblings, while failing to provide 
protection when plants are incubated in the darkness. These 
observations are discussed in the context of the role played by 
plastid-generated ROS in this type of interaction
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REVEALING ROLES OF AUXIN IN THE PLANT 
DEFENSE RESPONSE AGAINST BIOTIC STRESS
D’ Ippólito S; Fiol D; Casalongué CA
Instituto de Investigaciones Biológicas, FCEyN, UNMdP. Mar del 
Plata, Argentina. E-mail: dippolit@mdp.edu.ar
The phytohormone auxin plays a central role in many aspects of 
plant growth and development. However, recent studies have 
associated novel auxin functions with plant defense mechanisms. In 
our laboratory a Solanum tuberosum IAR3 gene (StIAR3) was 
isolated from a potato cDNA library. StIAR3 shows 78% homology 
with an A. thaliana IAA-amido-hydrolase (IAR3), an enzyme 
involved in the release of active auxin through the hydrolysis of 
inactive aminocid-IAA conjugates. StIAR3 is differentially induced 
by Fusarium eumartii infection in potato tubers. In addition, in 
silico expression analysis using microarray data shows that StIAR3 
is up-regulated by Manduca sexta infection and methyl jasmonic 
treatment in Solanaceae and by Pseudomonas syringae and 
Phytophtora infestans infections in A. thaliana. Thus, we 
hypothesized that auxin regulation by conjugation/hydrolysis takes 
part of the plant adaptative defense response against biotic stress. In 
order to study in deep the IAR3 functions, VIGS (Virus Induced 
Gene Silincing) strategy was performed. We analyzed the 
expression of StIAR3 in silenced and non-silenced tobacco plants. 
Bioassays with fungal elicitors were carried out to evaluate the 
hypersensitive response. These results will allow us to evaluate the 
impact of IAA-amido conjugates and auxin balance in the plant 
defense response to fungal pathogens.
Supported by UNMdP and CONICET
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MULTIPLE TOSPOVIRUS RESISTANCE BY iRNA IN 
PLANTS
Debat HJ; Grabiele M; Lopez Lambertini P; Ducasse DA
Inst. Fitopatol. Fisiol. Veg. IFFIVE-INTA. Cno. 60 Cuadras Km 5 ½ 
(5119) Córdoba, Argentina. E-mail: hdebat@correo.inta.gov.ar
Tospoviruses are among the ten most detrimental plant viruses in the 
world causing severe economic losses in a wide range of vegetables 
and ornamental crops. In Argentina, the three main species of this 
genus are TSWV, GRSV and TCSV, affecting mainly lettuce, 
tomato, potato, pepper and several ornamental plants.
Here we present a RNA interference resistance strategy based in the 
generation of double stranded RNA with sequence identity to a 
highly conserved region of the nucleocapsid gene of TSWV, GRSV 
and TCSV. In order to induce the host iRNA pathway to target this 
viral gene a 173bp region was obtained by multiple alignment of the 
species, amplified, cloned and inserted as an inverted repeat 
flanking an intron in a plant expression vector.
Nicotiana benthamiana plants were agroinoculated with this 
construction and challenged against each of the Tospovirus species 
in transient expression experiments. At 35 days post inoculation 
100% of TSWV, 70% of GRSV and 60% of TCSV plants displayed a 
symptomless phenotype and no virus presence was detected by 
DAS-ELISA.
The approach presented here, based in a hairpin RNA construct 
targeting a short and highly conserved viral sequence, combines 
high specificity, a reduced off-target effect, does not relay in viral 
protein expression, and results in a high frequency broad range virus 
immunity to three tospoviruses.
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POSSIBLE ROLE IN LIPID SIGNALLING OF 
STRAWBERRY CLASS TAU GSTs EXPRESSED IN A 
BIOTIC INTERACTION
Tonello U; Castagnaro AP; Díaz Ricci JC
INSIBIO. Fac. Bioq, Qca y Farm. UNT. Chacabuco 461, 4000 
Tucumán. E-mail: ursulatonello@fbqf.unt.edu.ar
In plants, Glutathione S-transferases (GSTs) belong to a family of 
proteins grouped into four main classes (tau, phi, theta and zeta), 
playing major roles in protection from biotic and abiotic stresses. We 
have isolated 17 GSTs class tau sharing high identity with other plant 
GSTs from strawberry leaves 48 hpi with the fungal strain M23. 
Proteins presented identities ranging from 29 to 99%, showing 
conservation in residues involved in GSH binding, and 
diversification in the H site at the C-terminal domain. Based in total 
sequence alignments and 3’UTR motifs, five different groups were 
found in FaGSTs. Comparative phylogenetic analyses among 
Arabidopsis and strawberry tau class GSTs indicated that the 
proteins expressed in the biotic stress in leaves are orthologues of the 
AtGSTs induced by salicylic acid (SA) and in response to 
cyclopentenones. These results agree with the increased values of 
malondialdehyde assessed as TBARS in leaves extracts 36 hpi, 
indicating that the generation of lipoperoxide precedes the induction 
of FaGSTs. We have also observed that total SA was increased in 
phloema exudates in challenged strawberry plants. The expression 
changes in FaGSTs transcripts were confirmed using real time PCR. 
Different approaches for functional studies of these paralogous 
genes in strawberry will help to clarify the role of class tau GST 
members in biotic interactions. 
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EXTRACELLULAR SUBTILISIN-LIKE PROTEIN FROM 
Colletotrichum spp. INDUCES DEFENSE RESPONSES IN 
PLANTS
Chalfoun NR; Grellet Bournonville CF; Di Peto P; Castagnaro AP; 
Díaz Ricci JC
INSIBIO (CONICET-UNT), Chacabuco 461, 4000, Tucumán, 
Argentina. E-mail: nadiarchal@yahoo.com.ar
We have earlier reported that the avirulent isolate M23 of C. 
fragariae protects the cv Pájaro of strawberry against anthracnose 
and that culture supernatant derived from that strain induced HR, 
autofluorescence, oxidative burst, accumulation of salicylic acid 
and callose deposition. Analysis of the active fraction indicated that 
the defense inducing agent consists in a 37 kDa protein. The aim of 
this work is to characterize the protein secreted by the isolate M23 
and to study its activity in other strawberrry cultivars and in 
Arabidopsis thaliana. The purified protein was separated by SDS-
PAGE and electroblotted in 10 mM CAPS (pH 11). The band 
excised was subjected to Edman gas-phase microsequencing. Each 
amino acid sequence obtained was compared to annotated 
sequences using psi-BLASTP. Partial sequence of the purified 
protein revealed that it belongs to the family of the subtilisin-like 
serin-proteases and the mature protein lacks the N-terminal 
protease inhibiting domains found in homologous proteins. 
Phytopathological experiments showed that defense eliciting 
protein exhibited the ability to confer resistance to other strawberry 
cultivars in different degrees. Experiments also showed that the 
purified protein could also induced the accumulation of hydrogen 
-peroxide (H O ), superoxide anion (O . ) and callose deposition in 2 2 2
Arabidopsis thaliana.
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DIFFERENTIALLY EXPRESSED GENES IN POTATO 
S P R O U T S  A F T E R  P O TA S S I U M  P H O S P H I T E  
APPLICATION
1 1; 1 1Feldman ML ; Machinandiarena MF  Amarilla  LD ; Guzzo MC ; 
2 1 1Di Rienzo J ; Daleo GR ; Andreu AB
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We are studying the role of phosphites in disease control 
management, yield and potato tuber quality. In brief, our previous 
results showed a number of promising properties associated with 
these compounds. When we applied potassium phosphites (KPhi) 
-1at 3 litre ha  to seed tubers immediately after cutting, this promoted 
early emergence, an increased in stem number and diameter, early 
tuber initiation and an increased in the number of tubers per plant. In 
addition to these physiological effects, phosphite treatment also 
resulted in greater resistance in seed tubers to Phytophthora 
infestans, Fusarium solani and Rhizoctonia solani. In order to 
understand the mechanisms which regulate these responses, we 
analyzed the changes in gene expression in tubers seeds at early 
stage of sprouting after KPhi treatment. Preliminary results of 
microarray analysis from potato sprouts treated or not with KPhi, 
showed that 26 genes were upregulated in the treated ones.
These genes were classified into 5 groups: plant defense, 
metabolism, abiotic stress, transcription factors and unknown 
genes. We performed semiquantitative RT-PCR assays of some of 
these genes to validate the results. Interestingly one of these genes 
was CULLIN 1, involved in jasmonic acid mediated signaling 
pathway. This result may support the hypothesis that phophites 
could be involved in triggering IR (induced resistant).
